Salmon proteoglycan suppresses progression of mouse experimental autoimmune encephalomyelitis via regulation of Th17 and Foxp3(+) regulatory T cells.
Proteoglycans (PGs) are complex glycohydrates, which are composed of core proteins and glycosaminoglycans and widely distributed in connective tissues. We investigated the effect of PG extracted from salmon cartilage in progression of mouse experimental autoimmune encephalomyelitis (EAE). EAE was induced by immunization with myelin-oligodendrocyte glycoprotein (MOG). Mice were given orally once daily with salmon cartilage PG and severity of EAE was monitored. Expression of Th17- and regulatory T cell-related factors was determined by ELISA and/or quantitative real time PCR. Expression of Foxp3(+) in CD4(+)CD25(+) cells was analyzed by flow cytometry. Daily oral administration of PG attenuated clinical and histological severity of EAE in a dose-dependent manner. It suppressed interferon-β (IFN-β) production and CCL2 expression in spinal cord that is the inflamed site of EAE. Administration of PG suppressed IFN-γ and interleukin-17 (IL-17) production from lymphocytes from draining lymph nodes in response to MOG re-stimulation ex vivo. Moreover, administration of PG suppressed the expression of IL-6, IL-21, IL-23 receptor and retinoic acid-related orphan receptor γt and enhanced the expression of Foxp3 in both draining lymph nodes and spinal cords. Salmon cartilage PG attenuates the severity of EAE by suppressing the differentiation of Th17 linage and enhancement of Treg expansion. Our results indicated that PG has potential to be a novel prophylactic agent for autoimmune diseases.